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Student's Performance in Different Criterion

INSTRUCTIONS:

Read the instructions for all questions carefully.

Show all work, steps and proper units.

Ask the teacher for scrap paper, but any work on the scrap paper will NOT be marked.
Write in PENCIL.

NOT allowed to use any electronic devices, such as translators.

® ¢ 6 ¢ 0 o

Allowed to use GDC.

ASSESSMENT:

€ Read the criteria descriptors carefully before you start your work. This will give you a clear
understanding of what is required and what a quality piece of work for this task must include. This
way you give yourself the best chance of achieving the highest level in this task.

€ This task assesses Criteria B & D considering ALL the questions.
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Criterion B: INVESTIGATING PATTERNS (ONLY APPLICABLE TO QUESTION IN PART 1)

lehll::o'lllllm Task Specific Rubric IBO Published Descriptor
0 The student does not reach a | The student does notreach a standard
standard described by any of the | described by any of the descriptors
descriptors given below. given below.
The student performs appropriate | The student applies, with some
1-2 calculations (in (a) to (c), in (g). to (i), | guidance, mathematical problem-
Do Maths and in (k) to (m)) in order to recognize | solving techniques to recognize simple
simple patterns. patterns.
The student
3-4 The student correctly solves (d) and $ Selacis ard qpplles mgfhemohcol
: problem-solving techniques to
General (e) and suggests general rules in parts ;
(1) and (n) recognize patterns, and
Rule ' ® suggests relationships or general
rules.
The student
The student describes relationships (in | ® selects and applies mathematical
(i) and (n)) mathematically, and problem-solving techniques to
5-6 connects the various relationships. If recognize patterns,
Test it a student has drawn conclusions | @ describes them as relationships or
consistent with their findings in part 2 general rules, and
(g). credit may be given here. ® draws conclusions consistent with
findings.
The student
@ selects and applies mathematical
The student is able to correctly prove problen_ﬂ—solvmg lechmguesie
; ; : recognize patterns,
7-8 mathematically all the relationships | o dekcilbes it AP
Prove it and rules seen in the task, and is @2 IS cls P

successful in (j) and (n).

general rules,

® draws conclusions consistent with
findings, and

® provides justifications or proofs.

Student’s self-
evaluation

Teacher’s
Final Grade
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Criterion D: RerFLecTion (only applicable to question in Part 2).

Achievement

Student’s self-
evaluation

Teacher’s
Final Grade

level Task Specific Rubric IBO Published Descriptor
The stddent does nok remch The student does not reach a standard
0 a standard descr1bed by described by any of the descriptors
any of the descriptors ;
; given below.
given below.
The student’'s answers to | The student attempts to explain
; hether his or her results make sense
questions (a) and (b) | ¥
o : . in the context of the problem.
-2 2?55;1be fﬁqf. WealiTie 0{ The student attempts to describe
1s/ner Tindings 1n redl | the importance of his or her findings
life. in connection to real life.
The student correctly but briefly
explains whether his or her results
, make sense in the context of the
The ;tudent S answers .to problem.
questions (c) (i) to (iv) | The student describes the
3-4 comment on how his / her |importance of his or her findings
findings make sense in | in connection to real 1life where
real life situation. appropriate.
The student attempts to justify
the degree of accuracy of his or her
results where appropriate.
; The student critically explains
IE d qgest1pn (%1’ t?e whether his or her results make sense
student 15 anie Ol in the context of the problem.
recognize and explain the | The student provides a detailed
applications seen 1in the | explanation of the importance of
5-6 vector operations. In | his or her findings in connection to
question (e), the student | real life.
has explained how this | The student justifies the degree
answer makes sense ‘]n the Df accuracy of his or her results

context of this problem.

where appropriate.
The student suggests improvements to
his or her method where appropriate.
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A Special Matrix

Part1

This section is assessed against criterion B only

You should spend 45-50 minutes on this section, and you are advised to make full use of
your GDC.

Consider the following matrices:

L=(1 o) M=( ) = N=(5 )

(a) Find the matrix L?

2 / :: | 2

/< ! \
)

o

(b) Find the matrix M2

o LS #1?5 \\ 7ﬁ/}/
M= /| /
r'/

Page 4



A student, Xavi, puts forward the following hypothesis:

If A is a matrix of the form (a+1 ail) then A? is of the form (b-ll;l bij-l)
(d) Find A?
( o= O\ 1 a
[l :
75*\‘ I\ 46\*26\ { :
A= 20013, 2& 2t g

(e) Is Xavi right?

Yaut W Y\J\fﬁ _'[ A \ f (7/ U;K IV f? (df
%M SeMe an Sy Qs atel
— \ (ﬁ\) ii L(,} l/\//{/ f} r - {\j{.\q{

a1 2o

R _20\ o —\ci‘lf “ .‘ i‘
W The Soumg Byt on A ( g

b\yyf__ T, Yow %AWL “~<lf'e0 A(ﬁ”“

(f) If your answer to (e) is “yes”, is Xavi always right? Explain.
If your answer to (e) is “no”, why is he wrong? Explain.

NN g alwoys Aot B s bemise C@ ong

\

)
metx tioes it Huwt the Sovit wil] be +he

:ﬁWWZ(KS‘*&M‘S SQWX' \
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(g) Find the matrix LM

_),U\; ’f l) " = 2
( | 24 2 5
¢

JRY b
M<7&)

%

rd

s

(h) Find the matrix MN




Another student, Messi, puts forward the following hypothesis:

b+ 1

(2 b bi1)

If A is a matrix of the form a ) and B is of the form (
a+1

then the matrix AB is always of the form m

241
(j) Prove (or disprove) Messi’s hypothesis

{g'u‘tal )( b bt |>

b tatyt| 200t v
— (dotatls 1&\.;*&*\9*[ ’

Messis ?gg\»am&a 5 o beaee
|

e T\
W \ooer Wt The top ot has ~the

Some @W&&W(b>WQow&’@ﬁ
It Wmclw/g rth G Sorn thatl
k\ﬁm ?r@ d@l TL\!@FQJPWQ s, 5

Vuﬂpb’w\bﬁ,tj A QWY“CCj (/
Ve

L o Some owiser QS
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Now go back to the original matrices.

(k) Find L3

G D

() Find L
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(n) What do you notice about the form of the answers to (k), (I) and (m)? Try to use the
various answers you have in order to generalize.

It W =t o petanke when
e cwiborr th +he op (©F1

hot HuL 2o Numper n tha (DwWer
Aavtt, andl the number un e o
dant hag, the Somg uwiber W
J\\-;ru, \DWer ol -{LI‘,,‘_Q 'y WU loasard
0ve Un this Sorm, A vl in e Sty
b\ oo [ & b) N o
(\u o - “Mb WA ') O\(\wudg

Convect
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Bad guy runs and cop chases... “Catch me if you can!”

Part 2

This section is assessed against criterion D only. You should spend 35-40 minutes on this
section.

One day, a thief (T) stole a handbag from a lady (L), the lady shouted for help, a cop (C) was
nearby, he then ran after the thief.....

It is given that the position of T, C and L are (3, 14), (1, 8) and (k, -2k) respectively, where k
is a constant.

(a) (i) Express CT in terms of i and j.

K —
- . / .
= -t (-8
5 2 oo X
V= 2+46)

(ii) Express TL in terms of i, j and k.

—

= (k- Dit (2K
S(EAISYY,

el

% /
\\-\__,/
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(b) If the value of k is -1, describe the meaning of this situation in real life. Show your work
briefly.

o

s pash oy Wil be (_"\,2') / 00>r70’” will ke
\

_ . ; . 2 gy, ot L andt
> :(—\ *%>£ 1 Qﬁ‘gj ; fai:-g 5f/1 ﬂu«x\ %)
~t1 -2

TLS position ol be on e et on x oxis

—\
CL= —Qt—é\& | |
, o
CLS ?O*‘Ep\%\. o il AL s

ho, el ool A Ows Wil e Agwn iy ped

A few minutes later, T and C met... they started fighting for the handbag. Two forces with

magnitudes of 15 Ib and 10 b were applied to the bag. The magnitude of the resultant was

24 1b.

- e éJ

(c) (i) Sketch a diagram to show each force in component form and the resultant force.
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(if)

’

Find the measurement of the angle between the resultant vector and the vector of the
10 1b force to the nearest degree.

Hint: use cosine rule c2=a2+b2-2(a)(b)(cosC)

b
/\ _ ) T A D JLCOS L
5T ey Y
25008 =516
g

(iii) According to the above situation, the two forces from different directions are applied to

the handbag, can the magnitude of the resultant be larger than the sum of the
magnitudes of the forces? Justify your answer.

\ Mo

T*fﬂﬂmﬁi
e 291\ kol

}:,ﬁ W '\:-f’\fh/l "‘\/f"\i
o o VESU I
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(iv) What if the forces were from the same direction? How would it affect the magnitude of
the resultant force? Does it make sense in real life? Briefly justify your answer.

Finally, L caught up with T and C, she joined the fight as well. The diagram shows the 3
forces.

20 Ib
40 Ib
C
L l
Q.Oa {
30 1b
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(d) The three forces shown in the diagram act at a point.

ind the magnitude of their
e

resultant and draw a diagram to show its directions. Who would Have greater chance to

get the handbag?

et R b@'\'\r\Q vesuitant 4y

e L N w'd\\‘\@*"e
ke q\\.wegia(?;ﬂc o of
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(e) Explain how this answer makes sense in the context of this problem.

Thue @d/j et nowt o %v&uﬁf‘;{ é .1-’)@"7(@‘[0
Ot tha nondio8g el it s@ms G
o wiole So1%R TS FROUSe the Lo@@
wWortts e SCo e e uncedl, and She
LOMS g S il ook tw
e el e Ao Police Wil arrest themt
- \ ‘ {) brs s o
\V IU\ NEN. Shy A ‘o owns< I 3 s ll/‘(iﬁ) S3
She com Steal b bog andl losks Ake ¢he

Q)
\/05 Lelosngs, o ner

End of Assessment
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